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Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
















ª  ª  y x n y_#v UV m VYvVX_t mn xXVX__#b__jg n x T `c_#g#¦~bAVX_1y n y m VhrV m _#AsVX_ U`fy=g#V m `cxhg# n y
s n xa`csVx n WWYV1byfW n v UVXsV1vAV m VX_#Va`cbkd¤vVyVXb mn yVX_wA n s n P¦~bAVX_X£
® E ¬  ª  m ^VX_#Va`cbkdRvVyAVXb mn yVX_X±eg m `cy_#g# n yfvAV t T `c_#Vc±A`ugjg m `cxhg#VXb m £
 	








 Vx n y_#vV m `4vA_#x m Vhg#Vg#WYV T n W n PVXyV n b_q(` m#¢n r x T `cy@?BA±Ig T _jg`ug#V_jt`cxXVDC AE ±
 T V m V"FHGIFJ.K LGNMO%PQ,RSRSRSQPUT L _"`§Ayg#V¨xXbe0V1y@V LE £  V_ T `cssIx n y_#vAV mn ysifg T V
xa`c_VX_XWDGZ Q~£ S&T V_jg`ug#V|rVXxhg ncm `ugg#WYVYw_vVXy n g#VXvR~i
Z\[ A^]_ Y`aG _ Zb _ Y`QcdFe`edfC AE R _ Zg`
h Vhg%i _ cj`3GkMlmdon L"prq c6Osl q GZ T ?ncm `cy~imcBdon L ± T V m V
q ctOsl qp G
Lu
v,wyx
q c v Ol v q R
zÑ Z [ A^]b _ Y`%{}|  ncm `css~cedF g T VXy `css Z [ A^] _ Y`vAVXx m Va`c_#V|vAVhg#V m WYy_jg#xa`cssi7`cyvRsyVa` m si7y
g#WYV g T x n y_#g`cy=g_jt0VXVXv ZP±A²£ÒVc£
 Z [ A^] _ Y` Y GOZ Q.ldsF
bAy=g#s_ n WYV nP g T VXW _ _`Xi Z [ A^]b _ Y+@Y`±cBdfmFe`0VXx n WYV|-£.wgwg T _wW n WVXy=geY+oY `css
Z [ A^] _ Y+@Yj6|`g T ldf b#g _ i _ cj`*F` m VXxXVXrV y_jg`cy~g`cyV n b_wt n _#g#rVyAx m VXWYVXy~g#_X±
W ncm VVOde`cxhg#si
Z [ A^] _ Y6UYj.|`.G Z [ A^] _ Y6Yj` u  [  ] ^
  _ YYj`Q _  `
 T V m V  b 
_ YBHY`QacQldIF%QaYBYj{|-±w` m VfyvVht0VXyvVXy~g m `cyv n W rP` m `usVX_X± T n _#V
vA_jg m beg# n yvAVhtVXyAv_ n ysi n y q cyOl q £

























































   ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
"xXx ncm vAyg n7n b m `c_#_#bWtAg# n y_  b 
_ YtY  `±~YyY  { |-±9` m VyAvVht0VXyvVXy~gx n tAVX_ nP
_ n WYVrP` m `uAsVX_   b   ?ncm `cy~i¬cQldF£  V|_ T `css0_jg#bAvei n ysig T V1t` m g#xXbs ` m xa`c_V1 T VXy
  b   p G	   b   G

 |   Q   ctGlQ
Z Q   q c6Ol q GZ R
n g#V1_#xa`csyy~rc` m `cyxXV  b   b  ±_VXV }²£
465   8"!#%$'&~=)(8+*	* <-,./
ST VW n vVXs V1g m Va`ug T V m V `c_y=g mn vbxXVXv4-i¬&deVXs m `cv0±-0 V m y` m v0±21 n gjg m VXssI`cyv43  m `cbvÐZ5`c_`¤_#WtAsVYW n vVXs  ncm g T V7xXV m Vh0VXss` m x ncm g#VOd£ z y syVg T g T _W n vAVXs T VXyAVhrV m
Z b _ Y`aG|-±-wV&xa`cssªY`W n WVXy=g nP § m y nP g T Vc¹g T yVXb mn yI±~`cyvYg T V m V  ncm Vg T V&_jg`ug#V Z b _ Y`
xa`cy40Vy~g#V m t m Vhg#VXv4`c_wg T Vg#WYV76¡y~g#V m rP`csVhg° VXVXyfW n WYVXy=geYw`cyv7g T V"yAVOd-gw§ m y nP g T V
c¡g T yVXb mn yRy4g T V1`uA_#VXyAxXV nP g T V1`98V m VXy=gWtAbs_#VX_X£
S&T _+W n vVXsk`c__jg#bvVXvy ncm vV m g n y~rVX_jg#`ug#V&g T V mn sV nP g T Vy T Ag ncm i_jikyA`utA_VX_
yg T V  ncm W`ug# n y nP v:8V m VXy=g m VXPWYVX_ nP g T V1yVXb mn yA`cs0`cxhg#r-g¡iP£ ST V m  ncmn b_&`cy`csi-__
nP g T _wW n vVXsg T `§Ayg#Vy-bW|0V mwnP yVXb mn y_`cyvfx n y_jg`cy~g&Wtbs_#VX_ _  T x T ` m V g T V
rP` m `usVX_  b 
?ncm c<;G l y n b m _#Vhgjg#y°`|`c_t m VX_#VXy~g#VXv y t`ut0V m -i1 n gjg m VXss=  _ _VXV
`cs_ n g T V m V  V m VXyxXVX_g T V m VXy ?ncm W n g#rP`ug# n y nP g T VW n vAVXs`£ S&T V¨_#W¨bs `ug# n y m VX_#bsg#_ nP1 n gjg m VXss+ 9_ T n GxXsVa` m si|g T V&`uAsg¡i nP g T _%W n vAVXskg n t mn vbxXVwv:8V m VXy~g+_#g`uAsVwt`ugjg#V m yA_
nP `cxhg#rV¨yVXb mn y_w-i4WYVa`cy_ nP g T V1y T Ag ncm iYx n yyVXxhg# n yA_ n ysiP£> ` m t0VXsVhrkx T ±-q(`csik_ T VhrY`cyv\&i- ¢n  }9t mn r-vAVXv`1vVhg`csVXv`cyA`csik_#_ nP g T VPVXyV m ` 6
s@?XVXvrV m _# n y nP g T V W n vVXsA 9  ncm g T Vxa`c_#V  T VXyg T V W`ug m d nP g T V VOdktVXxhg#VXv4rP`csbVX_ nP
g T Vx n yAyVXxhg# n y_ _  b  `"vVh§AyVX_`7_#VXs  6°`cv o#n y=g n t0V m `ug ncm £  VVX_#_VXy=g#`cssiRb_#V¨g T V m VX_#bAsg#_
`cyAv¤WYVhg T n v_ nP g T VX m t`ut0V m £BDC mn W g T VR_jg#bvi yE F g`utt0Va` m VXv g T `ug7g T VRW`ug T VXW`ug#xa`cs vVX_#x m tg# n y nP g T V
_VX¦~bVXyAxXVX_ nP g T V_#tA ¢ VX_ _ g T VW n WYVXy~g#_ nP § m y°` nP g T VyVXb mn yA_y(g T V`u n rVYW n vVXs_  T x T _&`cs_ n xa`cssVXvf`cy T n b m Ps`c_#_wW n vVXs`_VX¦~bArc`csVXy=gwg n g T V n yVvV m rVXv mn W `cy n 6
g T V m _#g n x T `c_jg#x4yVXb mn yA`cs*W n vVXswy~g mn vbxXVXv¥~i >m ikb ¢n r   ²£ S&T V7s`c_jgW n vAVXsg` ¢ VX_
y=g n `cxXx n by~g&g T V `c_#xt T i-_# n s n Pxa`cs  `cxhg#_`u n beg&yVXb mn y`cs`cxhg#r-g°iP±`cyvfg`css n _ n yAV
g n _#Wbs`ug#V¤`cyv _ n WYV T n  VOdktAs`cyGg T V¤yA`ug#b m V nP _#bx T Wt ncm g`cy~g _ `cyvGwVXssG6 ¢ y n y
 mn W g T VVOd-t0V m WYVXy=g`cs_jg#bvAVX_ nP  m `cy*` m VXPWYVX_`c_WYVhg`c_#g`uAsg°i(`cyv t T `c_V|g m `cyA_#G6
g# n y_ _ _#VXVH 9*`cyv¥g T VAs n  m `ut T iRg T V m VXy ?ncm g T VYA n s n Pxa`cs o b_#g#§Axa`ug# n y+`£JI"VXyAxXVc±
`cy T n b m Ps`c_#_W n vVXsA0VXx n WYVX_wy n `cy7`cvAVX¦~bA`ug#V W`ug T VXW`ug#xa`csW n vAVXs ?ncm _jg#bAvei-y1y-b'6
WV mn b_*t T VXy n WYVXy`1yA n s n Pxa`csyVXb m `csyVhg¡ ncm#¢ _`c_*_ n-n yf`c_g T V"v_jg m Abg# n y_  b  `
m V
x T n _#VXyRg n §gg T V1v`ug`-£
 VYy n g#xXV`cs_ n ±Ig T `ug1g T V m VX_#bsg#_ nP n b m t`utV m ` m Vrc`csv  ncm g T VW n vA§AVXv W n vVXs²±




 !"#$% &'( &*)
 &+)
,-./ 
yAVXb mn y_X£ S&T V|s`ug#V m WYVa`cy_"g T `ug _  `vVh§AyAVX_g T V¨_jg`ug#VX_ nP g T VXlg T yVXb mn y_g T l ;d
n yAsiP±e T sV ?ncm `cy~imcdf
Z [ Aª]b _ Y~ Yj3|`3G  bÆb
_ YY,`R
ST V|s`ug#V m W n v§Axa`ug# n y¤g` ¢ VX_y~g n `cxXx n by~g g T V m V m `cxhg ncm `cstV m  n vI±A²£ÒVc£g T V1t0V m  n v nP
g#WYV  n ss n yg T V§ m y nP `yAVXb mn y0±kg T y7 T x T g T _yVXb mn yfv n VX_y n g m VX_#t n yAv4g n
`cy~i4yx n WYyAWtAbs_Vc£
 T VXy n yV s n-nc¢ _w`ug`W`cx mn _#x n tAxt` m g nP g T V" m `cy n yV xa`cyf_#VXV  vA` m#¢ V m  m VXP n yA_
 T V m V`Rs n g nP yVXb mn y_§ m V`cyv `cs_ n   T g#V m  m VXP n yA_1 T V m V n ysi _#W`cssy~bW¨0V m¨nP
yAVXb mn y_§ m Vc£  V n bsvs ¢ V*g n| ncm W`cs@?XV g T _+-i¨vVh§yyW`cx mn W`cPVX_x ncm#m VX_#t n yAvy
g n g T V"_jg`ug#V nP `|yVXb m `csAyVhg° ncm¢ £  y`¨WYx mn _#x n tx&_#xa`csV"wV"_#VXV ` m `cyv n WW`cPV&beg
n y `s` m PV m _#xa`csVwV¨_#VXV`W`cx mn W`cPV¨ T x T _`vVhg#V m WYy_jg#x n yV m VX_#bsg#yA mn W
g T V h `X nP;h ` m PV  bW¨0V m _X£
465 <!#& $  8"!  , ,   << 
	¬8"!A
h Vhg _ QXQ¹`mG _ AyQAtQyA`V7g T VRbyvV m si-yA¤t mn `uAsg°i _jt`cxXV nPn b m t mn xXVX__X£h VhgG A 0Vg T Vyg# `cs%v_jg m Abeg# n y n y¥g T V_jg`ug#V4_jt`cxXV¥C AE £ C ncm `cy=i£NFsVhg´_ `e  V g T V1_#Vhg nP `css0g m ` o VXxhg ncm VX_G_#bx T g T `ug
Z [ A^]b _ YµQB`    ncm cBd`c_Y   Q _ }`
`cyAv0± ?ncm `css d|±g T V1_#Vhg G _ B`w_g T V|W`pdkW`csI_#be_#Vhg&_`ug#_  ikyt mn t0V m g°i _ }`£z g&_&xXsVa` m g T `ug  G _ `  T V m V! m byA_ n rV m `css0_#beA_Vhg#_ nP F"£








y« &#&'-a§(D!*¨#¦ &Æ¨m­¿­Ç6m &#&  ^¦#¦§  _ `{ | #¦
¬! +¨* &¨©ª «¥#¦ª
®
_ Z Ab _ Y`Qc%d@F&%` Å+¨°
,#¦
¥!*¨# #¦§  Hd _ ` Åe¦\ºf-B
\/f&Ã#¤#©Å-;¦°¦¯©¨ ©ª C A('  E ­
C b m g T V m"n yf V|_ T `css0x n y_vV m&n ysi m VXPbs` m rc`csbAVX_ nP g T Vt` m `cWYVhg#V m £
"4ª$#a   g ®+ *) ¢ 
! &#&6m¶U^³m+(+
¤X¶+³¥,





,e«¹ &#&µ¶^« F GHFeJ.K L.-
, J}GkM



















F  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
"n g#Vg T `ug 9?ncm §edeVXv WYVa`c_#b m V! __ ``&_wt n _#g#rV ?ncm _ n WYVyg#`cs_jg`ug#Vc±Ag T VXy
g"_`cs_ n t n _#g#rV ?ncm `cy~i n g T V m yg# `csI_jg`ug#Vc£ ST b_g T VvVh§Ayg# n y nP `Yg m `ut v n VX_y n g
vAVhtVXyAv n yRg T Vyg#`csx n yvg# n yI£z g_xXsVa` m" mn W)g T V|PVXyV m `csIg T V ncm iP±g T `ug"g T V_#g#bA`ug# n y __  ``{}|xa`cyy n g n xXxXb m
bAysVX_#_  __  ``BGZP£3y=i7rc`csbV nP g T V t` m `cWYVhg#V m   T x T PrVX_&V m  n vxXg°i nP Z [ A^] _ Y`±
_ m VXPbs` m £ z yfg T _xa`c_#V  __  ``BGZP±A²£ÒVc£g T V m V1` m V1y n g m `utA_X£
 ª~®  ª  ¡
 5  7¯¸6










j¶*¶§\,&±³  	 G  Å-;¦°¦f¹! &#&'
!¨f,µ#!&~®\ &±>
!Å +¨
 __  ``BG 
 Z Q  «  { ¾Q|§Q  «   ¾R
 5	
 7¹¸6
 W¥G  ­ ¼ ¦
@#¦
¹® &±^
   } *¨  {   
¹
²( ª&'*¨
 __  ``BG 
 Z Q  «  {   Q|§Q  «   }§R
 57 5©¶
,¨ §*¨µ³ 7¸y
, WG  ÅD +¨ F9G£F 3 J.K  !
o









µ _ PQl` +¨ _ lQP@` Å!µ










j¶*¶§!,&±³  3 	 G   Å-;¦°¦f¹! &#&'
!¨f,µ#!& Å +¨
 __  ``BG 
 Z Q  «  {   Q|§Q  «     R
 ª~®  ª  ) 5%>°,#&±³ 7y¦§\,
X´µ¶ Id , J  &Ã³­¸y
, #¤¥
BÂg
 Z [ A^]b _ |`.G
|  « c;d  Å+¨ Z [ A^]b _ |`BG  « cd « ´ ¤D
&'(¾
  ­ ¼ ¦
@#¦
%¶>°!°&Ã³f#¦§ 
Z [ A^]b _ Y`   §Z Y   c@cBd "Q  _ Z [ A^]b _ Y`QXcBdsF % `IY   Z Y Z Y  Yjc +    c Z Y  c 
"! Yjc  Z Y   Q

!Á,^ &Ã Z%O$# _ ` ÅB-;¦
,
 # _ `  | \    ­
h Vhg&% A p G _ C E oMg  Tg` A vVh§yV1g T Vx n Wt`cxhg#§Axa`ug# n y nPn b m _jg`ug#V_jt`cxXVc£ ST VXy
g n bsv4Vy`ug#b m `cs _ y4g T _&x n Wt`cxhg#§VXv¤_jt`cxXV` g n xa`css9`ugjg m `cxhg ncm _"g T V1_Vhg#_




 !"#$% &'( &*)
 &+)
,-./ 
 T VXyVhrV m  _&`g m `utI£z y n yV76¡vWYVXyA_# n yA`csxa`c_Vg T V m V_`¤x n WtsVhg#VvAVX_#x m tg# n y nP g m `utA_X±  }²£ S&T V m V_
y n x n WtAsVhg#V1vAVX_#x m tg# n y nP g T V g m `utA_yR 6¡vWYVXy_ n yA`cs0xa`c_#V _ _ nY ` m ` AbegwV|` m V|`usVc±
T n wVhrV m ±Ag n _#g#bveig T V1s n  6¹g#VXWt0V m `ug#b m Vxa`c_#Vc£
   ®  ®  g ®*  ¡ ¸6
  Z +¨ FGHFeJ3K  ­ ¼ ¦
,@#¦
",
 d , J  «+¨¬>&±³ « 7¥^³+¨°
# F %  ©´ &' ²
!¨Åe­#
­y«^³ cBdfF % 






, F % ºÅ­#
­6«,¹ ^³ lmd 
i _ l§`6 _ F %  `=;G  R
465  
		 s79< &  !<-
C ncm1m VXPbs` m  ± n y g T Vx n Wt`cxhg#§Axa`ug# n y % A nP g T V_jg`ug#VY_#t`cxXVc±9g T VsWYg#yAWYVa`c_#b m V
VOde_jg#_¨`cyv¥_|by¦-bVXsiRvAVhg#V m WYyVXv ~i g#_1yg#`cs+v_#g m Abeg# n y0£  VvVXy n g#Vg T _1WVa` 6
_b m V 2 A £  VR_ T `css _ T n  g T `ugy n yVfvAWYVXy_# n y g T _YWYVa`c_#b m Vf_Y` 3 A_WYVa`c_#b m V
y g T VYg T V m W n vei-y`cWYxsWgX£J0 VX_#vAVX_¨_jt`cxXV % A  Vy=g mn vbAxXVg T VY_jt`cxXV nPwm VXvAbxXVXv
x n y§APb m `ug# n yA_
 _ Z A `aG 
 Z Q   Z Ab G  Q|§Q n g T V m _#Vc£
1wsVa` m siP±+g T V m V_` n yV76¹g n 6 n yVfx ncm#m VX_#t n yAvVXyxXVY0Vhg° VXVXy g T V7_#be_#Vhg#_ NF `cyAv
g T Vx n ye§APb m `ug# n y_  d@M|§QXZ T A ±_bx T g T `ug  ncm `cy=i 
 b _ `3G 
 Z Q   cBd¹Q|§Q n g T V m _#Vc£
z y~rV m _#VXsiP± ?ncm `cy~i  d@M|§QXZ T A  V|vVh§AyV
 _  `3GM,c p  b GZ T R
 V_ T `cssxa`css`fx n y§APb m `ug# n y  dHM|§QXZ T A `cs_ n `4g m `ut  T VXyVhrV m  _  `1_|`fg m `utI±
`cyAv¤vVXy~g#  iYg T V1_#Vhg nP g m `ut_ , J "g T
M  d@M|§QXZ T A p  _  `ed , J´T R
ÉyÉ ÍBÊËEãjäÌ
  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
  xa`ugjg#V m yWVa`c_#b m VwyvAbxXVX_%` WYVa`c_#b m V n yg T Vx n ye§APb m `ug# n y_jt`cxXVM|§QXZ T A ±=_ n g T `ug
?ncm `cy~i  d@M|§QXZ T A
2 [ 3 ]A _  `3G

 2 [ 3 ]A _  _  ``Q    _  `d , J Q|§Q    _  ` ;d , JR _  `
z y t` m g#xXbAs` mn yAVxa`cy `cs`Xik_§AyAvRg T VyAg#`csIv_jg m Abg# n y _ vbVg n _jg`uAsg¡ift mn t0V m g¡i
`cyAvfx n y=rVOdeg¡i^`±_`Xi ! G ! A ±_#bAx T g T `ug 2 [ ]A _ g T VbAy ?ncm WzWVa`c_#b m V n y4g m `ut_X£ z y4g T _
xa`c_V _  `w0VXx n WYVX_
2 [ ]A _  `.G 
 x   Q    d , JQ|§Q n g T V m _#Vc£ _ F`
 _jg m Abg# n y 2 [ 3 ]A _  `%vVh§AyVX_` m `cyv n W§AVXsv _ b~G  3b Q3cBdsFe` n yDF£ C ncm `cy=i  Fn yAVxa`cyRvVh§AyAVg#_&x ncm#m VXs `ug# n y  byxhg# n y_
2 [ 3 ]	 K A _  	 ` p G*ºM  	 G  	 T Q _  `
 T V m V  	 _g T V m VX_jg m xhg# n y nP g T V m `cyv n W x n y§APb m `ug# n y  n y~g n g T V_Vhg  ±A`cyv  	 _
_ n WYV§edeVXvfx n ye§APb m `ug# n y n y  £ z yft` m g#xXbAs` m xa`c_#V _ F`g T Vx ncm#m VXs`ug# n y  bAyxhg# n y_&` m V
2 [
 ]	 K A _  	 `3G y~bW¨0V m&nP g m `utA_  d , J"g T 	 G  	q , J q R _ `
*ª    ¡ ¸6
 WG Z +¨ |	    Åm W G  *¨ |	  Z ­ ¼ ¦
, +¨¾
#¦ª
µ¤º¨³+¤X&±¤ P   Å#¦
e§> «,µ¤I¤¥






Á^ &~ |   ­Ç~§#¦
,¤D




,¤D¨³+ ¤f&±¤ºsµ + ³  +/®f¦
M  T   03^²
"µ ²
"·¶§µ





   Z G  +¨
ºM   E x G Z q   G  Q    x G   x T _ `
G Z%O&ºM   E x G| q   G   Q    x G    x T
G
 
Z Q  « _  Q   x `aG _ |§QXZg`Q
ZP¾Q  « _   Q   x `aG _ Z Q!|`Q|§Q  « _  Q   x `aG _ Z QXZg` 
 #¯#¦ª
!\
 Z    




 !"#$% &'( &*)
 &+)
,-./ 
-a#¦  _  ` p G  x _  	 [
  ] O Zg`% Å*¨
ºM   E x G| q   G   Q,R,R,RQ    E x G    E x T _ Z|`
GZ	O&ºM   E x G Z q   G   Q,R,R,RQ    E x G    E x T
G
 
Z Q  « _   Q,R,R,RQ   E x `aG _ |§Q,R,R,R\Q!|   QXZ Q!|§QXZ Q!|§QXZ Q,R,R,Rg|§QXZ Q 	  v |§Q,R,R,RQ!|`«,     O Z   G |§Q *¨    f Z%O  Q
ZP¾Q  « _   Q,R,R,RQ   E x `aG _ |§QXZ Q!|§QXZ Q,R,R,R|§QXZ Q 	  v |§Q,R,R,RQ!|`
«,  ¾Q






,&'¨m  n x 

 x _  ` p G sWJ 2 [ ]b K A _ Zg`.G
 
  Q  «  Z Q
  [!
 ] E  Q  « Z    ¾R
_ ZPZg`
C b m g T V m  VsseVX_#g`uAs_ T `1_#Ws` m%m VX_#bAsg ?ncm g T V"y n y'6¡by  ncm WWVa`c_#b m Vbegy n yAV
sWYg#yA1xa`c_#V n ysi _ h VXWYW`Y10VXs n X`£ S&T V n yV76¹t n y~gx ncm#m VXs`ug# n y  byAxhg# n y_wx n WYVy~g n
ts`Xi4y n b m yAVOd-gg T V ncm VXW n yft T `c_#V g m `cy_#g# n y_X£
465#" 7 & $'!°8%$9*&'&6<-
\"VX_#xa`csV´F J.K L GMOPQ,RSRSRSQPUT L g n g T VxXbe0V ÆOZ QXZ5 L C L p
F J3K L  M (P Q(dF J.K L T" ÆOZ QXZ5 L R _ Zp `
( yvV m g T _"_#xa`csy4` m `cyv n W g m `utI±0 T x T  VvAVXy n g#Vy n *) [ A^] ±0VXx n WYVX_1` m `cyAv n W
_beA_#Vhg nP g T V1byAgxXbe0Vc±k¹£ÒVc£±
) [ A^]  ) [ Aª] p GkM (P Q (d+) [ Aª] T R _ ZE}`
h Vhgb_wvVh§AyV"y n g T V"_#xa`csVXv m `cyv n WWYVa`c_#b m V 2 [ 3 ]-, A n y7g T V byg xXbe0V`c_ ?n ss n "_X£C ncm `cy~i n t0VXyf_#Vhg/.} ÆO1Z QXZ5 L  Vtbeg
2 [ 3 ]-, A _ .e`.G Z_ \P9 Zg` L10 M2.43 ) [ A^] RST _ Z   `
ÉyÉ ÍBÊËEãjäÌ
Z|  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
¡  ¡  ÚpX ® E¯ ª m   ª pp    g ®+   ®      ®    ª  ª 
ST V  n ss n yARg T V ncm VXW vVX_#x m VX_§ m _jg ncm vV m t T `c_Vg m `cy_#g# n yA_y n yAV76¨vWYVXyA_# n yA`cs
xa`c_V  ncm g T V1by  ncm W WYVa`c_b m VX_X£
 ª~®  ª 
	 ¸6








 ] , A²
,+¨\¬-B
\/&Ã³\ P   @+>*¨¤ ¤D
!\
62  _ `¥G  _  ` _ `  #¦
s>²
,® &ÆO1Z QXZ5 Å-;¦
,


















¡ G  x )

 _  `
£ £ £ £ £ ££ £££
 
   ªU¡  S&T V m `ut T nP g T V  byxhg# n y  _  `£ S&T Vg m ` o VXxhg ncm i¤_ m  T g 6¡x n y=g#y-b n b_a£
C mn W g#_&vVh§Ayg# n y _ ZPZg`wwVPVhgg T V ?n ss n yt mn t0V m g#VX_X£
ZP£ C byxhg# n y  _  `_y n yyx m Va`c_#y `cyvtAVXxXVh_#Vwx n y_jg`cy~g _ m  T g 6x n y~g#y-b n b_`"g T
v_#x n y~g#y-bg#VX_`ug_ n WVt n y~g#_ZXG  x R,R,R   v R,R,R- ~±u T V m V ?ncm `cy=i 4 Z
 v p G    Z " Z Q




 !"#$% &'( &*)
 &+)
,-./ ZPZ
~£ "n g#xXV|g T `ug ?ncm  {  n b m _ji-_#g#VXW Z [ A^] _ Y`w"g T FHG F J.K x _"V m  n vAx ?ncm `cy~iP £  yxXV¨g T V m V` m Vy n g m `utA_   {~±`cyv  _  `  |7`c_   ~±Ig _"yA`ug#b m `csg n tbeg _  `3G | ?ncm `css   ~£ l+n y~g  G |_*g T V"x m g#xa`cst n y=gX±e`cyvg T V"vA_#x n y~g#y~bAg#VX_
x n yvVXy_V g n g T _wt n y~g mn W)g T V1sV  gX£
¡   )  ea ª \     ª  ª 
 ª~®  ª  ¸6
, WDGZ +¨     x -a##¦¶>°¾&Ã³ *
­e¤¥
%^ &>¨µµ,ª 

















µ 2 [ 3 ] , A ²
,+¨\¥-B
!\/\&±³\ P  +>*¨¤ ¤¥
\µ
 2 _ `G    _ ` Å-;¦
,












 %G Ze   x%   x R
z y ncm vV m g n t mn rV4g T _¨g T V ncm VXW wV4ss*yVXVXv g T V ?n ss n "y m VX_#bsg`cyA`cs n  n b_Yg n_ ZPZg`£
*ª    ) +¨°
@#¦
U! +¨^« ¼ ¦ª

¤I\ P   Åm¤¥
!\
 2 [ 3 ]A ²
,+¨\-B
!\/\&±³fsfª&Æ >®\µ >´ gµ¨ ©ª+­"

4¾&±³Å#¹#¦
,¤D¨³+ +¤&Ã#¤#B¹µ +µ³  +/®¥,¦§# M   T     ¨¾
103*
!¨s³##¹+¨ + &;¨© +,ª^ -
ºM  E x G Z q  G  Q   x G   x T _ Zp `
G Z%O&ºM   E x G| q   G   Q    x G    x T
G
 
Z Q  « _   Q    x `aG _ |§QXZg`Q






&Æ¨f n x  

  x p G sWJ  DM  b G Z TXG Z 
 x
   x R _ Z F`
C ncm _#W¨bs `ug# n y4tAb m t n _#VX_a±g&_ ncm g T y n g#xXyg T `ug     _ |`
	 |§R6 Fc-£ S&T __ T n "_
g T `ug" T VXyRg T Vy~g#V m `cxhg# n y _"_jg mn y7VXy n b T ±g T V m VhiRsVhrVXs_xXs n _#V¨g n g T V n yV| T VXy
`cssg T Vt`ugjg#V m yA_` m V1VX¦-bA`cssi7v_jg m Abeg#VXv0£
ÉyÉ ÍBÊËEãjäÌ
Zp  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
¡   	 0®  ª  ®*  Eª   ª 
" n rV m VX_#bAsg#_¨PrV7bA_¨g T `ug m Vhi sVhrVXswxa`cy x T `cyPV4g T t` m `cWYVhg#V m _X£ S n _ T n ) m Vhi
sVhrVXs0rc` m `ug# n yfy¤`t` m g nP g T V  m `cy4wV_ T n bsv7v n `cvvg# n y`cs m VX_#xa`csyA nP g T V1yg#`cs
_#g`ug#Vc£zË g T Vyg# `cs0x n yvg# n y Z [ A^] _ |`&__#xa`csVXv `utt mn t m `ug#VXsi7g T _ n WYV¨x n y=g#y-b n b_"t n 6
_g#rV  byxhg# n y _ (~`Q(@d ÆOZ QXZ5 L ±A²£ÒVc£
Z [ A^]b _ |`3G _ c xP Q,R,R,RQ
c²L
P `Q cdsF GFJ.K L
_ ?ncm VOde`cWtsVc±fxa`cy 0V1x n y_jg`cy~g`±0g T VXy(g T V|_#VX¦-bVXyxXV nP+m `cyv n W WYVa`c_#b m VX_ 2 J g#VXyvA_
wVa` ¢ sig n _ n WYV _ y n y m `cyAv n W`*WYVa`c_#b m V 2 n y¤g T VxXbe0VÆOZ QXZ5 L `c_P   £*q ncm V n rV m
wV4x n y o VXxhg#b m V7g T `ugg T _sWg#y¤WVa`c_#b m V7_`uA_ n sbg#VXsi¥x n y~g#y~b n b_g T m VX_jt0VXxhgg nh Vh0VX_#PbVWYVa`c_#b m Vc£
  1	a
t54 798"!< ,38  & /8+,  & ,.: :.<
 ,  /8+, §5
h Vhg Z _ Y`DG _ Zb _ Y`Qcd`|0V7vAVh§AyVXv `cyA`cs n  n b_si¥g n _ Zg`±  T V m V4y n  _`cy~i
_beA_#Vhg nP F _  ;GHF`£  V _ T `cssxa`css Z  _ Y`*` m VX_jg m xhg# n y nP g T VyVhg¡ ncm#¢ Z [ A^] _ Y` n y7g T V
_Vhg £
 T VXyAVhrV m g T V m VX_#g m xhg# n y Z  _ Y`±A_&V m  n vxwV1vVh§AyAV
 b G sW
  
Z
 0 M| Y   p Z b _ Y`aG|§T _ Zp `
g n 0V g T V `XrV m `cPV¥y-bW|0V mfnP g T V § m yP_ nP g T Voc¹g T yVXb mn y t0V m g#WV bAyg4y g T V
_#g`ug# n yA` m i m VXPWYVc£ C b m g T V m  VvVh§AyV1g T V¨_VXx n yvRrVXxhg ncm §VXsv  G _   Q°lsdoF %`_ _VXV }``cs n yAg T _  `cxXV p
  p GO1ZB ub#

  b    b GOZe ub# [  ]© 
 b Q lmdsF %@R _ ZE`
S m `ut_xa`cy`cs_ n 0V*vVh§AyVXvy¨g#V m WY_ nP g T Vw_#VXx n yAv¨rVXxhg ncm §AVXsv0£   bett n _#Vg T Vt mn xXVX__
Z [ A^] _ Y`_ g m `cyA_#VXy~gX±9²£ÒVc£  R Z Rg T V_#bW nP g#_x n-ncm vyA`ug#VX_ m by_ n 8 g n w` m v_1ye§yg¡i `c_Y   £ z y t` m g#xXbs` m ±+g T _WYtAsVX_g T `ug  __  ``DG|-£ S&T V  n ss n y¤t mn t n _g# n y
?n ss n _ m Va`cvsig T V m VX_#bsg#_ > ` m t0VXsVhr-x T 




 !"#$% &'( &*)
 &+)
,-./ ZE}








( ª&'	^¦¥#¦§ Z [ Aª] _ Y` 	(+µ
,>­ ¼ ¦
,  __  ``3G| ­Ç~§#¦
,¤D
!ÅX¥,
 F ¹µ¶ «"+¨f+&Ã³m «
 #¦
¹









 F %  ¶§\µ##®
 -

A('   { |§Qlmd¹R
z y  `cxhgg T Vs `c_jgt` m g nP g T _t mn t n _#g# n y`c_ m VX` m vAVXvy  }9`c_*`vVh§Ayg# n y nP g m `utI£
t5  !8;8´8.<^8"!<2* 4
_  ` h Vhg"WfGzZP£ "n g#xXV¨g T `ug q F J3K x q G\P Z_ n vv0£ S&T VXy g ?n ss n _ mn W S&T V ncm VXW
}-£6} }&g T `ug4q(` m¢n rGx T `cy Z [ A^] _ Y`_Yg m `cy_#VXy~g     `cyv V m  n vx4 T VXy  { ~£C b m g T V m W ncm Vc±Iy g T Vg m `cy_VXy=gxa`c_#V  7`css+g T Vt n _#_#sV1`Xik_ ?ncm g T Vx n Wt n yVXy~g#_
nP Z [ A^] _ Y`g nm bAy n 8 g n w` m vA_ye§Ayg°i4` m V|vVX_#x m 0VXvRy }9²£IVXyxXVc±I`cy=ift n _#g#rVrc`csbV ;G_ m VXPbs` m ±`cyv¤g T V¨`c_#_#V m g# n y _  ` nP+n b m g T V ncm VXW  n ss n _~i lmn t n _g# n y(`cyAv Vh§AyAg# n y ZP£_ 
 ` h Vhg¹WoG)~£ ( _#y4g T VyvAbxhg#rVg m `cy_#VXyxXVx n yvg# n y mn W ST V ncm VXW ~£Z  }9²±9wV
"ssI_ T n g T `ug1q(` m#¢n r(x T `cy Z [ Aª] _ Y`_"g m `cy_#VXy=g    }-£ z g _"Va`c_jiRg n _#VXV¨g T `ug g T V
m VX_jg m xhg# n y ZA n yfg T V1_#Vhg
	F p GM _ (6Q  `dsFeJ.K x p _ (6Q  `3G _ OPQOP@` _ +Q  `Q
ncm _ (6Q  `3G _ OPQOP@` _ ´.Z Q   Zg`Q ?ncm _ n WYV +Q  dV"T
_V m  n vAxc±A_#yAxXVg&x n y_#_jg#_ nP yvVht0VXyvVXy~g V m  n vxx n Wt n yVXy=g#_a£ S&T VXy ?ncm `cy~i¬cBd 	F
wV T `arV
 Ab GZ   GZ R _ ZE`
z g1_g m r- `csg n x T VXx ¢ y n zg T `ug¨`cy~i x n WYt n yAVXy=g nP g T VY_VXx n yv rVXxhg ncm §AVXsv `cs n y¤g T V
 `cxXV 	F _wt n _#g#rVc±_yxXV`cy=i7t n y~g&y¬F % 	F T `c_`ug"sVa`c_jg}x n yyAVXxhg#VXvRyVX T  n b m _wy 	F£IVXyxXV g T V m V_&`ug&sVa`c_jg n yV g m `utf T VXy   }-± T x T WtAsVX_g m `cy_#VXyxXV nP Z [ A^] _ Y` vAbV
g n S&T V ncm VXW~£ZH }²£ S&T V  `cxhg¨g T `ug`cy~i t n _#g#rV   } ncm  {   _ m VXPbs` m ± ?n ss n _
 mn W)g T V_jg#bvei4y  }²£
S&T V|V m  n vxhi nP g T V|yAVhg¡ ncm#¢  T VXy  {  7 n ss n _  mn W ST V ncm VXW }-£Ð nP  } ²±_#yxXV
`cy~iy n vV T `c_y n gW ncm V"g T `cy   x n yAyVXxhg#VXv¤yVX T  n b m _X£ S&T b_ g T V`c_#_#V m g# n y _ 
 ` ?n ss n _
-i lmn t n _#g# n yfY`cyv  Vh§Ayg# n y ZP£_  `   yxXV `cy=iy n vV yF 3 J.K  T `c_¤VOd`cxhg#si   x n yyVXxhg#VXvyVX T  n b m _X±"g T g T V _`cWV
` m PbWYVXy~g¨`c_`u n rV n yVxa`cy¥Va`c_#si x T VXx ¢ g T `ug|g T VY_Vhg 	F _¨`fg m `ut ?ncm g T V_jik_jg#VXW      ±A T x T _ n ~rk n b_#siP± m VXPbs` m £ S&T V1V m  n vxhi nP g T V|yVhg¡ ncm#¢  T VXy  {  ?n ss n _
`c`cy mn W S&T V ncm VXW }-£Ð nP  }²£ S&T _ x n WYtAsVhg#VX_&g T Vt mn-nP9nP S&T V ncm VXW ZP£
ÉyÉ ÍBÊËEãjäÌ
Z    ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
t5  !8;8´8.<^8"!<2* 
h Vhgb_ §ed ) d , J ` m Ag m ` m siP£ z y t` m g#xXbs` m ±0g WtsVX_ `cxXx ncm vy7g n4lmn t n _g# n y 
g T `ug Z A('  _ Y` _&V m  n vxc£ 1 n yA_#vV m&?ncm  {}|Y`cyv¤` m Ag m ` m si§edkVXv{ |
  M Z [ A^] _ ¯Y`{XQl¥d ) Q ?ncm `cssrY  |§T _ |`
   M Z [ A^] _ ¯Y`e{XQBld ) Q ?ncm `cssrY  | q
Z [ A^] _ e`{   ub# [  ]
 A(' b Q.ld ) T
   M Z [ A^] _ e`{   ub#  [  ]
 A(' b Q.lmd ) T R
\"VXxa`css²±eg T `ug`cxXx ncm vyg n g T V1vVh§AyAg# n y _  `
Z [ A^] _ Y`3GOY~ u

	 , [  ] w  
[  K  ]  u
	 , [  ] w µK b# [  ] 
[  K  ]x Q
?ncm `css~ld ) ±9 T V m V  [
 K  ] `cyv  [
 K  ]x ±+ld F	Q  zZP±+` m VYyAvVht0VXyvVXy~gx n tAVX_ nP g T V
rP` m `usVX_  x `cyv  c±
m VX_jt0VXxhg#rVXsiP±eg T  x G Z`cyAv

 G  £ IVXyxXVg_wVa`c_jig n _VXVg T `ug  ncm
  p G ub# [  ] A
 A(' b Q
wV T `arV
  M Z [ Aª] _ `{    Q3lmd ) T
_ ~Zg`
G   M u
  	 ,  [   ] w µK b# [  ] 
[  K  ]x {    Q.lmd ) T
 Z%O # x _ e`Q
 T V m V¤g T V s `c_jg7yVX¦~b`csg¡i T n sv_ ?ncm _ n WYV(t n _#g#rV # x _ `  | `c_    vbVRg n
V m  n vxXg¡i nP Z [ A(' º] _ Y`"`cyv(g T V   g mn y h `X nP3h ` m PV  bW¨0V m _X£ h Vhg  {"!$#	 ± T V m V
 p G.Wy   A '    £ ST VXy¤W` ¢ yb_#V nP _ ~Zg` V1vAV m rV  mn W _ |` p
  M Z [ A^] _ ¯Y`{XQl¥d ) Q ?ncm `cssrY  |§T _ P `




 !"#$% &'( &*)
 &+)
,-./ Zp




 ,  [   ] w µK b# [  ] 
[  K  ]x {XQ.lmd ) Q  ncm `cssrY      T




 ,   [  ] w µK b# [  ] 
[  K  ]x { Z     Q.lmd ) Q  ncm `cssrY      T
 _ Z	O$# x _ `` _ ZXO$#  _ e``
?ncm _ n WYV #  _ e`  |`c_   .±- T V m V"g T V s`c_jgwyVX¦-bA`csg°i  n ss n _  mn Wg T V"V m  n vxXg¡i
nP Z [ A ' º]b _ Y`±I`cyv(g T V   g mn y h `a nP.h ` m PV  bAW|0V m _X£ S ` ¢ y7y~g n `cxXx n by~g g T `ug g T V
x n yA_jg`cy=g#_  x Q `cyv  ` m V§edeVXv ` m Ag m ` m siP±wVvV m rVg T V_jg`usg°i¤t mn t0V m g°i mn W_ P `£ S&T V ncm VXW _wt mn rVXv0£
t5  !8;8´8   !8  8+ /8+, 4
C  m _jg  Vss_ T n  g T `ug1x n yAvg# n y  `_ yVXxXVX_#_` m i `cyv _#bxXVXy~g ?ncm g T V_#Vhg´F %  g n
0VV m  n vxc£ h Vhgb_w§ed  ` m Ag m ` m siP£ 1 n y_#vV m
F %  GkM _ (yQ  `dsF p _ (6Q  `3G|§TXG     Q _ c}`
 T V m Vg T V   ` m Vg T Vx n yyAVXxhg#VXv;x n WYt n yAVXy=g#_ nP  m `ut T F %  £ ST _1WYVa`cyA_|g T `ug ?ncm
`cy~i¹l`cyv  ncm `cy~i"Q  d   g T V m V VOde_jg#_`¨t`ug T 0Vhg¡wVXVXy4g T V y n vAVX_	`cyv
  `cs n y
g T V1sy ¢ _X±- T V m Va`c_  ncm `cy=i¬c;Gl7`cyAvR`cy=i b d  b `cyv  d   g T V m V1v n VX_&y n gVOdk_jg
`t`ug T 0Vhg¡wVXVXy b `cyv  £  bett n _#V*g T `ugx n yvAg# n y  `%_%y n g_`ug#_#§AVXv0±²£ÒVc£±~g T V m VVOde_jg#_`ugsVa`c_#g n yVx n yyVXxhg#VXv
_beA m `ut T   g T q   q {Zyg T V`u n rVvVXx n Wt n _#g# n y _ c}`±`cyAv7_bett n _#V"`cs_ n g T `ug
g T Vx ncm#m VX_jt n yvyq(` m#¢n r¤x T `cy Z A(' 	 _ Y`w_V m  n vxc£h Vhg
	n  p GkM _ (yQ  ` p _ (6Q  `3G _   Qª` ncm _ (6Q  `3G _   OGZ QºO Zg`Q _ +Q  `don§T R
 Vh§AyAV
  p GM MF %  Te 	n  TB¯Mg       wyx   T R
ÉyÉ ÍBÊËEãjäÌ
Z F  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
1sVa` m siP± )
  _¨V m  n vxc±+_yxXVgx n y__jg#_ nP g T V7yvVht0VXyvVXy~g1V m  n vxx n Wt n yVXy=g#_a£n g#xXVc±kg T `ug	MF %  T %  G    `cyAv n ysiY  g T Vx n yvg# n y  `_  bAs§AssVXvI£ 1 n y_#vV m y n 
_VXx n yvfrVXxhg ncm §AVXsv    
_
    ` [ K ] GO1Z u[   K    ]  [ K
	µ]
   [   K    ]
_    `
?ncm `cy~i _ (yQ  `edMF %  T %  £  ~rk n b_siP±       G Z  ?ncm `cy=i
  d   R n g#V1`cs_ n ±eg T `ug?ncm `cy~i _ (6Q  `ed@MF %  T %  wV T `XrV
i _ (6Q  `  ;G 
vAbVg nn b m vVh§yg# n y nP g T V1_#Vhg   £ IVXyxXV _    `wikVXsvA_
_
    ` [ K µ]  OZB Z  { |
?ncm `cy~i _ (6Q  `dNMF %  T %  £ S&T _g n PVhg T V m g T V m  n vxXg¡i nP Z    _ Y`WtAsVX_Y`cx76
x ncm vy g n S&T V ncm VXW]~£Z  }²±¨g T `ug g T V;q ` m#¢n rx T `cy Z A(' 	 _ Y`¤_(g m `cy_VXy=gX±¨ T x T
x n y~g m `cvxhg#_ n b m `c__#bWtg# n y0£ S&T b_x n yvg# n y  `_yVXxXVX_#_` m i ?ncm g T VfV m  n vAxXg¡i nP
g T Vx ncm#m VX_jt n yvyq(` m#¢n r¤x T `cy Z A(' 	 _ Y`£
S&T VR_b xXVXyxhi nP x n yvAg# n y  `  ncm g T VRV m  n vxXg¡i nP Z A(' 	 _ Y`Y_ n ~rk n b_X±_#yxXV
Z A(' 	 _ Y`x n y_#_jg#_ nP g T V|yvVht0VXyvVXy~gwV m  n vAxx n Wt n yVXy~g#_X£  bett n _#Vy n  g T `ugg T V1 m `ut T F %  _`ug#_j§AVX_x n yvAg# n y  ``cyvfx n y_#vV m g T V1_#VXx n yAv
rVXxhg ncm §AVXsv _  A(' 	 ` [ K ] ?ncm `cyR` m g m ` m i _ (6Q  `ed  p
_

A ' 	 ` [ K ] GOZB u[   K    ]  [ K
	µ]
 A(' 	[   K    ] Q
 T V m V  A(' 	[   K    ] GZ  vbVg n x n yvg# n y``£ z g*_Va`c_jig n _#VXV&g T `ug*g T Vx n WYt n yAVXy=g#_ nP g T V_VXx n yv7rVXxhg ncm §AVXsv` m Vt n _#g#rVc±-²£ÒVc£± _  A %  ` [ K ] { | ?ncm `cy~i _ (yQ  `ed    `cyv n ysiY  _ 4 Q ³ `M % $ TJ;G  Q T x T _VX¦~brc`csVXy~gg nYn b m x n yvg# n y 
 `£ ST _wVXyv_g T V t mn-nP £
t5#"  !8;8´8%<-*	*& 4
 V _ T `cssbA_#Vg T V  `cxhgwg T `ugwg T V m VX_jg m xhg# n y_ m VX¦~bA m VXv n y4`x n ye§Pb m `ug# n y  doM|§QXZ T A y
ncm vV m g n 0V`g m `ut _ ²£ÒVc£±0g n VXs n yg n , J `±9` m V nP `7s n xa`cs+yA`ug#b m Vc£ S&T _"ss`css n bA_
g n¨m Vht m VX_#VXy=g g T Vby ?ncm W WVa`c_#b m V n yg m `utA_ `c_` 3 _§AVXsvg T g¡ n _#g`ug#VX_M|§QXZ T n y
F"£ S&T V)I `cWYsg n y`cy nP g T _ 3 A_w§AVXsvfxa`cy¤V  m gjg#VXyR`c_




 !"#$% &'( &*)
 &+)
,-./ Zp
 T V m V  	 Q  F"±~` m Vs n xa`cs  byxhg# n y_ n yºC AE £ z yg T Vxa`c_V nP g T Vby ?ncm Wv_jg m Abeg# n y
n y¤g m `utA_g T V  n ss n yA¨t mn t0V m g#VX_ T n sv p
 g T V1v `cWYVhg#V m _ nP  ` m V1by  ncm Wsi n byvVXv 
 g T V  byxhg# n yA_  	 xa`cy¤g` ¢ V n ysig T Vrc`csbVX_%|`cyv4 
 VOdkxXVhtAg ?ncm `yVX T  n b m T n-n v nP g T V1 n byAvA` m iP±Ag T V|_jik_jg#VXW nP g T VX_#V  bAyxhg# n y_"_
g m `cy_#s `ug# n yfy~rc` m  `cy=g 
 g T V m VVOde_jg#_`7by¦-bV1sWYg#yJ3 A_"§AVXsvI£ S&T _"_"Va`c_#V m g n vAVX_#x m 0V|yRg#V m W_
nP  6°q ` m#¢n r¤x T `cy_X±e T x T wVss_ T n 	VXs n 1£
 yxXV7 V T `arV4t mn rVXvGg T `ugg T VfWYVa`c_#b m V n y;g T V m VXvbxXVXv x n ye§APb m `ug# n y _3 A_a±g
_Vhr-vAVXy=gg T `ug¨g1_1`cs_ n 3A_ n y g T V_#Vhg nP `css+g T VY`ugjg m `cxhg ncm _X£ S&T __vbVg n g T V
t mn t0V m g¡iP±kg T `ugwg T V v_#g m Abeg# n y0Vhg¡wVXVXyfg¡ n yVX T  n b m y|ye§Ayg#VX_vVht0VXyv_ n ysi n y
g T Vy~bW¨0V m&nP t n y=g#_w0Vhg¡wVXVXy¤g T VX_#V1ye§yg#VX_X£_ z ` h VhgºWUG Z4`cyvI±x ncm#m VX_jt n yvyPsiF G FJ.K x G MOPQ,R,R,RgQPTP£(\VXxa`css*g T `ugy
g T _xa`c_#V`cxXx ncm vAy1g nlmn t n _#g# n y}-£Z  }9 _ `cyv7vbV&g nlmn t n _#g# n y `*`¨x n ye§APb m `ug# n y dM|§QXZ T A _`(g m `ut  ncm Z A _ Y`|g T t` m `cWYVhg#V m   Zf  `cyv n ysi¥  g T V ?n ss n "y
x n yAvg# n y_&` m V  bs§AssVXv p
 x ``cy~i nP   J G   J E x G Z|`cyv  J  x G  J}GZ¨_Wt n _#_#AsV 

 x `w   b G|g T VXy  b x G  b E x GZ 
 x `    bGZ1g T VXyRVXg T V m  b x G| ncm  b E x G| 
 T sVy4g T V1xa`c_VZ    g T Vx ncmm VX_jt n yvyAx n yAvg# n y_&` m V p `   J G  J}G | 

 `   b G|g T VXy  b  x G  b E x GZ 
 `g T Vy~bW¨0V mnP g T V_#beA_#VX¦-bVXy~g%x n Wt n yVXy=g#_ nP  g T _#tAyº| _%VXg T V m Z ncm  _  `  `   b G  b E x GNR,R,R*G  b E   [
 ]  x G|g T VXy  b   G  b E   [
 ] E  GZ  ctO }¬{ OP`cyAvfc*G _  `6  P¥£ VOdkg&wV1vVh§AyV ?ncm `cy~i7_Vhg  dsF g#_   6¡yVX T  n b m T n-n v
    p G M)(O   Q(mO    Z Q,R,R,RgQ(º   Q (d  T Q _ P `
`cyAv   6¹ n byvA` m i
      G     %  Q _ F`
"g T
  G 
 Z Q     Z Q  _  `3G  _  `G¾Q   Z    ¾Q
ÉyÉ ÍBÊËEãjäÌ
ZE  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
 T x T _vVhg#V m WYyAVXv¤-i¤x n yvg# n yA_  x `3O  x ``cyv  `aO  `£ h Vhg b_vVh§AyV¨y n  n y g T V
x n y§APb m `ug# n y _jt`cxXVM|§QXZ T A g T V ?n ss n "yRx n yAvg# n yA`cs*t mn `uAsg#VX_ p  ncm `cy~i _#be_#Vhg
 dfF`cyvR`cy~i4PrVXyRx n ye§Pb m `ug# n y  A ' 	 G  A(' 	 wV_#Vhg
 A 	 _  	 q  A(' 	 ` _ P `
G 
 _ 0 M  d , J p   G   Q.ldF %  Tg`  x Q   _  	 Q  A(' 	 `d , J Q|§Q n g T V m _Vc£
n g#xXVc±kg T `ug*g T VX_#V&t mn `uAsg#VX_` m V"by ?ncm W y`1_#VXy_V&g T `ug  A 	 _  	 q  A(' 	 `%v n VX_ y n g
vAVhtVXyAv n y4g T Vx n ye§APb m `ug# n y  	 g#_#VXs  `c_&s n yA`c_&g T VVXy=g# m V x n ye§APb m `ug# n y _  	 Q  A ' 	 `
_*`|g m `utI£q(` ¢ y¨b_#V nP x n yvg# n y_  x `>O  x ` ncm  `+O  `±evVht0VXyvyA n yg T Vt` m `cWYVhg#V m ±g1_1Va`c_ji g n §AyAv _ t n g#VXy~g#`cs`  byAxhg# n y_      _  `G  _  Q  d M)(6T    ` ?ncm ( d F"± dM|§QXZ T A ±A_#bx T g T `ug




_  `3G 
 |§Q    d , JQ Q n g T V m "_#Vc± _ c`
?ncm `cy=i  dM|§QXZ T A £ S&T _"`css n _ b_g n _ T n  g T `ug g T Vx n yvAg# n yA`cs9t mn `uAsg#VX_ _ P `
vAVh§AyV 3 _v_jg m Abeg# n y7y  g T  n byv` m ix n ye§APb m `ug# n y  	    ±_#yAxXV
 A 	 _  	 q  A ' 	 `3G 
	
 [ 
 K  
 ]





 K    
 ]V 	 _     	 ` G 
A 	 _  	 q     	 `Q
 T x T WtAsVX_g T V m Vht m VX_VXy=g`ug# n y nP g T V¨WYVa`c_b m V 2 [
 ]A `c_`x n yAvg# n yA`csA3 AA_v_jg m G6
beg# n y0£ _ C ncm VOde`cWYtAsVc±y4g T V|xa`c_#V T VXy  ZP±`cyv0±x ncm#m VX_#t n yAvyPsiP±   GZP±
2 [ ]A M  TXG  A A _  A q   J  x G  J E x GZg` _ } |`
?ncm `cy~i  d@M|§QXZ T A ± T V m V t n g#VXy~g#`cs  byxhg# n y_     _  `` m V1x T n _#VXy¤g n V
 
  _  `3G
  
 _ Z%O      ` _  O      ` Q
"g T   





 !"#$% &'( &*)
 &+)
,-./ ZE
ST _ t mn rVX_&g T V§ m _jg&_jg`ug#VXWYVXy~g nPn b m%h VXWYW`y4g T Vxa`c_#VW¥GZP£_ zz ` h VhgWmG	~±*F G FeJ.K p±`cyv   ZP£ S ` ¢ yy=g n `cxXx n by~g lmn t n _#g# n yR V1xa`cy
m V  ncm Wbs`ug#Vg T V_#g`ug#VXWYVXy=g nP0lmn t n _#g# n yfZ`c_  n ss n _ p `¨x n ye§APb m `ug# n y _  Q (odsF`dM|§QXZ T A _`g m `utR  `cyv n yAsi ?ncm `cy=i (¯dsF g T V  n ss n y¨x n yAvg# n y_&` m V  bAs§AssVXv p ,`w    G |g T VXy  XG Z  ncm `cy=i  dsi _ (~`mF 
  `w    GZ1g T VXy   G|Y`ugsVa`c_#g  ncm"n yV  dsi _ (~`~¬F"£ VOdkg&wV|vVh§AyAV ?ncm `cy~if_#Vhg  dF g#_   6¡yVX T  n b m T n-n v7g T   GZ _ `cyA`cs n PbV nP_ P `` p
 x p GkM)(ºfi _ (~`Q (d  T R
ST V   6¹ n byv` m i_vVh§AyAVXv`c_*y _ F`£ C b m g T V m ±-_jg`ug#VXWYVXy~g#_ _ P `6 _ c` T n sv`c_* VXss ?ncm
g T Vxa`c_#VW¥G ~±c T V m V+g T Vt n g#VXy~g#`cs  byAxhg# n y_      _  `I` m Vx T n _#VXy|y¨`x ncm#m VX_jt n yvAVXyxXV"g T  ,`;O 
 ,`± ?ncm VOd`cWtAsVc±
 
  _  `BG
 
   ! wyx _ O      `
Q
"g T 	 
  p G _ Z%O   ` _   O u  [ ]
  `~ 
     
  R
ST _wx n WtAsVhg#VX_g T Vt mn~nPnP g T V § m _jg&_jg`ug#VXWVXy=g nPn b m%h VXWYW`-£C ncm g T V m VX_jg nP g T V t mn-nP sVhg	WDGZP£  V¨_ T `cssvV m rVy n  _ ``cyv _ Z|`£1 n y_#vAV m § m _#g*g T V_jg`ug# n y` m i7q ` m#¢n r4x T `cyM 	 T   y`ug#b m `cssi`c__ n xX `ug#VXv4g T g T V
y=g mn vbxXVXv<3 A_v_#g m Abeg# n y n yon x vbVg n g#_   6°q(` m¢n rft mn t0V m g°iP£*q ncm Vt m VXxX_#VXsiP±
`c__ n xX `ug#Vg T Vt` m `cWYVhg#V mnP g#WV  ?ncm g T Vq ` m#¢n r;x T `cy M 	 T  Yg T yvVOd@cd F
m byyyA  mn W)g T V1sV  gg n g T V m  T gX£ S&T VXy
 ª ¡    ZP£ S&T V_jg`ug#V_jt`cxXV nP M 	 T  ¨_ _  ` p G M|§Q  x Q &\T T V m V|x ncm#m VX_ 6
t n yvA_wg n g T V¨_jg`ug#V| _  ncm g T V1x n Wt n yVXy~g#_ nP  `± T sV  x `cyv   _jg`cyv  ncm g T V1§ m _jg
`cyAv  ncm g T V_VXx n yv ZYy g T V mn  _ mn W g T VsV  gg n g T V m  T g`±Ix ncm#m VX_jt n yvAyPsiP£ ST V
g m `cy_#g# n y4t mn `uAsg#VX_w` m V
 _ |§Q  x `3G  _  gQ!|`.GZ Q  _  x Q!|`3G  _  x Q &`aG ZP¾Q _ }-Zg`
 _ ! Q ª`3G| n g T V m _#Vc£
 ª )  Z    S&T V¨_jg`ug#V_jt`cxXV nP M 	 T  _	 _  ` p G½M  x Q
 x Q
 \QaR,R,RQ
   E  TP±
 T V m V"g T V"_#g`ug#VX_
 v Q DG Z Q,R,R,RQ _jg`cyv ?ncm g T V#6¹g T x n y_#VXxXbeg#rV _jg`ug#V´|yg T V mn |±
ÉyÉ ÍBÊËEãjäÌ
|  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
_#g`ug#V 
   E x x ncm#m VX_jt n yv_g n g T V§ m _jg _jg`ug#VZ1`  g#V m g T V mn  nP  x n y_#VXxXbeg#rV_#g`ug#VX_|-±

   E  x ncm#m VX_jt n yv_g n g T V§ m _jgB|`  g#V m g T V mn  nP  x n y_VXxXbeg#rV_jg`ug#VX_| VXyvAVXvY-ifZP±
`cyAvf_jg`ug#V x x ncmm VX_jt n yv_wg n _#g`ug#VZ  n ss n yx n y_#VXxXbeg#rV|_jg`ug#VX_1Z Q!|-£ S&T Vg m `cy_#g# n y
t mn `uAsg#VX_ y4g T _xa`c_#V¨` m V
 _  x Q
 x `aG  _ 
   E  QXZg`.G  _ 
 v Q
 v E x `aGZ Q ºG ¾Q,R,R,RgQ¬ Z Q _ } `
 _ 
 x Q  x `aG  _ 
 x Q
 `aGZP¾Q  _ ! Q ª`.G| n g T V m _Vc£"n g#xXVg T `ugrc`csbVfZP `utt0Va` m _|y g T V7`u n rVg m `cy_#g# n y¥t mn `usg#VX_ vbAVYg n g T V
`c__#bWtg# n y nP g T V|by ?ncm W v_jg m Abeg# n y n yfg T V g m `utA_X£
 ~rk n b_siP± _ ``cyv _ Z|`  n ss n 	v m VXxhg#si  mn W _ }-Zg``cyv _ } `±x ncmm VX_jt n yvyAPsiP£C yA`cssiP±~ Vsst mn rV _ ZPZg`£ h Vhg  _ ! `Q ! d  _  `±kvAVXy n g#Vg T V _jg`ug# n yA` m iWYVa`c_#b m V nP
g T Vy=g mn vbxXVXvfq ` m#¢n r4x T `cyoM 	  TP£ ST VXy7 V n g`cyg T V"rP`csbVX_ nP g T V n yV76¹t n y~gwx ncm 6
m VXs`ug# n y  byxhg# n y_ nP g T V 3 _&v_jg m Abeg# n yf_WtAsi4`c_g T V¨x ncm#m VX_jt n yvy_#g`ug# n yA` m i
WVa`c_#b m Vc±²£ÒVc£
 x _  ` p G 
  _  x `~  _ &`Q     Z Q _  x `~  _ 
   E x `Q   Z    ¾R _ }P}`"n g1_1_jg m `c T g ?ncm w` m v g n x n WYtAbeg#Vg T V_jg`ug# n yA` m i vA_jg m beg# n y_X± T x T PrVX_
m VX_#bsg _ ZPZg`£ ST _x n WtAsVhg#VX_&g T V t mn~nPnP g T V1sVXWYW`-£
t5  !8;8´8.<^8"!<2* 
z y g T V _#VX¦~bAVXsXF G F J3K x £ h Vhg  0V ` m `cyv n W rP` m `usV¤g T v_jg m Abg# n y 2 [
 ]A n yM|§QZ T A £ S&T VXy  ncm `cy~i n t0VXy y=g#V m rc`cs. G _  x Q  `¥d ÆOZ QXZ5wV4vV m rV  mn W g T V
vAVh§Ayg# n y _ Z   ` p
2 [ 3 ]  ,A _ .`3G  0 M   x _ \P9 Zg`%
E
c     _ \P9 Zg`%  p  b GZ T_   O  x ` _ \P  Zg`  _ .`Q _ }   `
 T V m V (2 E p G WYy*M  d p  { (yT`cyv  (-  p G	WyrM  d p   (6T ?ncm `cy=i (d  £C b m g T V m wV1vV m rV mn W _ }   ` p
2 [ 3 ]  ,A _ .`3G
 	
	 [ J E x ] w  	  [ J E x ]  _   O  x ` _ \P9 Zg`  _ .e`R _ } `
\VXxa`cssg T `ugy g T V¤t m Vhrk n b_t mn-nP  V(y=g mn vbAxXVXv g T V¤_jg`ug# n y` m iGq(` m#¢n rGx T `cy




 !"#$% &'( &*)
 &+)
,-./ ~Z
g T VXyfg T `ug h VXWYW`7Z|WYtAsVX_ g T V ?n ss n yv_#g m Abeg# n yA`csAVX¦-bA`csg°i p
sWJ  
  	
	 [ J E x ]  w  	  [ J E x ]  _  eO  x ` _ \P9 Zg` G sWJ
 [ 	 	  	  ] [ J E x ] w  	 _  eO  x ` _ \P  Zg` Q _ } F`
 T x T -i7g T V1V m  n vx g T V ncm VXW `cyv m VX_bsg#_ _ }P}`&`cyAv _ ZPZg`WYtAsVX_
sWJ
  	 	 [ J E x ]  w  	  [ J E x ]  _  eO  x ` _ \P½.Zg` G  x _  `R _ } `
1 n W|Ayy y n  _ } ``cyAv _ } `+wV m Va`cvsivV m rVg T V&_jg`ug#VXWYVXy~g nP g T V&g T V ncm VXWf±- T x T
§y_ T VX_ g T V1t mn-nP £
t5   !8;8´8.<^8"!<2* 
z g_ n ~rk n b_%g T `ugg T Vt mn~nPnP S&T V ncm VXW  1 n ss n _syV -isyV`c_yg T Vt m Vhrk n b_%t mn~nP
`c__ n~n y(`c_&wV T `XrV|g T V m VX_#bAsg nPth VXWYW`Y~£
)   ¡    ®0®  ®  ª  ¥ )
 V ss&_ T n  g T `ugg T V sWg#y x ncm#m VXs`ug# n y  byAxhg# n y_7xa`cy 0V m Vht m VX_#VXy~g#VXv.`c_ o#n y~g
vA_jg m beg# n y_ nP g T Vx n WYt n yAVXy=g#_ nP _ n WYVfq(` m#¢n r;x T `cy0£  V4_ T `css*_jg`ug#V7g T _W ncm V
t m VXxX_#VXsiP£"n g#V|g T `ug"_#yxXVg T V1_Vhg nP g m `utA_ , J _ ?ncm `cy~if§edeVXvsP@`_`c`cyRvVh§AyAVXvf~ifx n yvAG6
g# n y_  x `aO  x ` n yVxa`cy ` m PbV`c_"yRg T V¨t mn-nP%nP3h VXWYW`fZP±g T `ug g T V m V|VOde_jg#_ by¦-bV
g T V m W n vei-y`cWYxa`cssWYg
 	 _  	 ` p G sWJ  DM ) [ Aª]b G  b Qcd  T Q
 T x T _g m `cy_s`ug# n yA` m i(y=rP` m `cy~g 3 A_ v_jg m Abg# n y0£	`cy0±0g n _ T n g T `ug g T _vA_ 6
g m Abeg# n y _`  6°q(` m#¢n r x T `cyG`c_g__jg`ug#VXv y n b mh VXWYW`-±wVf_ T `css*y~g mn vbxXV7`
_#g`ug# n yA` m i q ` m#¢n r x T `cy0±%xa`csswg¥M   T    ±`cyA`cs n  n b_g n g T V7x T `cy}M 	  T   y g T V
t mn~nPnP;h VXWYW`7ZP±_#bx T g T `ug
2 [ 3 ]	 K A _  	 `3GºM  b G  bjQcBd  T R
 ~rk n b_#siP±>M   T    T `c_*g T V _`cWYV_jg`ug#V_jt`cxXV	 p GkM|§Q  x Q   T `c_y ¨ ªo¡ _   Zg`
y h VXWYW`7ZP£
ÉyÉ ÍBÊËEãjäÌ
P  ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
h Vhg   _ ! Q `± ! Q md  _  `±evVXy n g#Vg T V"g m `cy_g# n yt mn `uAsg#VX_ nP g T V"x T `cyM   T   £
\"VXxa`css0g T `ug Vtbegy4g T Vt m Vhr- n bA_wt mn-nP9nP;h VXWYW`7Z
 _  x Q!|`.G  _  x Q &`3G ZP
`c__#bWYyA¨byA  ncm Wzv_jg m Abg# n y nP g m `utA_X±e²£ÒVc£±VX¦-bA`cs  m VX¦~bAVXyxhi nP _ n s`ug#VXv Z|`cyv  x n b 6
tsVXv  Zy `cy=iRg m `utI£=I"V m V¨wV¨"ssIvV m rV|g T V|g m `cyA_#g# n yRt mn `uAsg#VX_   _ ! Q `g` ¢ y
y=g n `cxXx n by~gg T V1veikyA`cWYxX_ nPn b m _jik_jg#VXWf£  Vsst mn rVc±Ag T `ug
  _ |§Q  x `aG   _ &\Q!|`BGZ Q   _  x Q!|`3G Z%O$  x Q   _  x Q &`3G   x Q _ }P`
`cyAv
  _ ! Q `.G | n g T V m _#Vc£
C  m _jg1wVss_ T n zg T `ug  _  x Q!|`G Z´O   x £ ST VXy g T V m VX_jg nP g T V_jg`ug#VXWYVXy~g _ }P`
n -rk n b_#si  n ss n _  mn W)g T _&`cyv¤x n yvAg# n y_  x `tO  x `£1 n y_#vAV m g T Vvei-y`cWYxX_ nPn b m _ji-_#g#VXW Z A _ Y`"g T F GFJ.K x  ncm P §edeVXvY` m Ag m ` m siP£C  m _jg*wV ss_ T n  T n g T V _ji-_#g#VXW   `css_  y=g n g m `ut9£ S&T V"g m ` o VXxhg ncm VX_ Z A _ Y` vVXx m Va`c_V
`ugVhrV m i;x n~ncm vyA`ug#V7by~g#s n yAV nP g T VXWf±_`ai¥g T V  x g T ± T g#_ ?XV mn ± ²£ÒVc£±by~g#s*W n WYVXy~gY x p GWYy¾b Z Ab _ |`£ 1wsVa` m siP±  x _ m `cyv n W `cyAvfv_jg m Abeg#VXv4by ?ncm WYsi n rV m F _ n g T `ug
ºM  x G c!TXG Zq F q Q  ncm `cy=imcBdF%R
wgg#WYVY x g T VyAVX T  n b m _ nP   x ±=²£ÒVc£g T Val=g T x n-ncm vyA`ug#VX_+"g T l¥d@M  x O4Z Q  x (Z T>XF"±
m VXxXVXrV1yx m VXWYVXy=g#_  [
x ]  ±A`cyvR`cxXx ncm vyg nYn b m `c__#bWtg# n y
Z A _ Y x `3G Z A _ Y x O	`~  [
x ]  {  [
x ]
    G Z A   _ Y x `R
ST V"s `ug#V m WtAsVX_g T `ugwg T V  x g T x n-ncm vyA`ug#V T g#_ ?XV mn ye§Ayg#VXsi nP g#VXy0±k T sVg#_wyVX T 6
 n b m x n~ncm vyA`ug#VX_ Z  _ Y`yVhrV m T g#_ ?XV mn `  g#V m W n WYVXy=g¬Y x 0VXxa`cb_#V nP g T V x n yvg# n y
 x {  p£
ST b_*g T V y n vVX_tld@M  x O Z Q  x  Z T;F 0VXs n y1g n `¨g m `utI£ ST _PrVX_b_ g T V
?n ss n yy  ncm W`ug# n yf`u n bgg T V _ m `cyv n W`*g m `ut+) [ A^] G  p

  G|§Q   GZ Q.lmd@M  x O Z Q  x .Z T¬F	R
n g#xXVg T `ug%g T V	  x g T y n vVwvrkvVF y~g n _ `ugW n _jg`+g¡ n t` m g#_ p F [ x K x ] p G _ OPQ,R,R,RgQ  x O
 `4`cyAv F [ x K ] p G _   x  ¾Q,R,R,RgQPo`±  T x T 0V T `arV yvVht0VXyvVXy~g#si `  g#V m W n WVXy=gfY x £1sVa` m siP± n yV nP g T Vfs`c_jgg° n _#Vhg#_xa`cy 0VfVXWtAg¡iP£ z y g T V¤xa`c_Vf T VXy




 !"#$% &'( &*)
 &+)
,-./ c}
vi-yA`cWxX_ nP g T V_#i-_jg#VXW n y `cy~i¥_#VhgºF [ x K v ] "g T q F [ x K v ] q { ZP± G Z Q~±*_ m VhtVa`ug#VXvI£
q ncm Vt m VXxX_VXsiP±`cy=i¥x n-ncm vyA`ug#VvVXx m Va`c_#V4by=g#s%g T V7W n WYVXy~g¨ T VXy n yV nP g T VXW¤±+_`Xi
  v ± T g#_)?XV mn £ _ "n g#Vc±9g T `ug1`c`cy   v _v_jg m Abeg#VXv¤byA  ncm WYsi n rV m g T V_#g#VX_ nP F [ x K v ]
_ n g T `ugºM  v G l^TG x A        ncm `cy~iºldF [ x K v ] £±` S&T VXyfwV T `arV

 	 G|§Q"`cyv   GZ ?ncm lmd@M  v O Z Q  v  Z TfF [ x K v ] R
`cy0±Pg T V   v y n vV vrkvV*_#VhgaF [ x K v ] y=g n g° n t` m g#_X±=`cyvg T VwveikyA`cWYxX_ n y`cy=i nP g T VX_V
t` m g#_` m V m Vht0Va`ug#VXv yvVht0VXyvVXy~g#sif`c_ o b_jgvVX_#x m VXvI£ zÑ _ n WYV¨t` m gx n y=g`cyA_ n ysi n yAV
y n vVc±0_`aic#±0wVvVh§AyV¨g T Vx ncm#m VX_jt n yvAyDc¡g T x n~ncm vAyA`ug#V nP g T V¨g m `ut  g n 0V  b G |-£
ST b_a±kx n y~g#y-byg T _wt mn xXVXvb m VwV§Ayv4g T V g m `ut nP g T V1_jik_jg#VXWf£ VOdkgb_#yg T V|`u n rV1vAVX_#x m tg# n y nP g T V|s n xa`cs0_#g m bxhg#b m V nP g m `ut_X±e V n g`cy p
  _  x Q!|`.G sWJ ºM    E G|§T Q _ }P`
_  T V m V   x _ m `cyv n W rc`csbV n yF G FJ.K x `c_vVh§AyVXv(`u n rV`£ S n x n WtAbeg#V|g T _t mn ` 6
sg°iY V|y n g#Vg T `ugg&xa`cy¤0V m Vh m gjg#VXy(`c_  n ss n _ p
  _  x Q!|`.G sW
   DM  x G| q  %GZ Q   G|§T Q _   |`
 T V m V4wVRb_#V¤g T V  `cxhgg T `ugYg T V¤g T V m W n veikyA`cWYxa`cssWYg_Yg m `c_#s`ug# n y` m i;y=rP` m `cy~gX£1 n y_#vV m?ncm Z
 v p GºM  x G | q  GZ Q  v G|§T R
z g&_&Va`c_#i7g n vV m rV  mn W n b m x n yA_jg m bxhg# n y¤g T `ug
 x GZ Q  G |§Q   GZ R _   Zg`
C b m g T V m?ncm 4    V n Ag`cyfg T V ?n ss n y m VXxXb mm VXy=g ?ncm Wbs` p
 v G
v  u wyx DM
 x G| q   GZ Q  G|§T
ºM  G|§T Q _    `
 T V m V4wVR`c_#_ n xX`ug#Vfg T VfVhrVXy~gM   G |§T¤g T g T V¤VhrVXy=gg T `ugYg T VfWyWbW nP g T V
¹£Ò²£Òv0£ m £ rÒ_X£|y-bWYV m `ug#VXv -iMPZ Q,R,R,RgQ O ¾T n xXxXb m _1`ugg T V_#g#V  £ S&T VXy wV n g`cy mn W_    `
 v G ZO;
_  x  R,R,R v   `3G p ZO   v   R _   }`
ÉyÉ ÍBÊËEãjäÌ
    ­'"­~ &Ã³\¦
®¹Å ¼ ­+­ ¼ ®
ST Vs`c_jg&VX¦-bA`csg°i7PrVX_b_wg T V  n ss n yA m VXxXb m#m VXy~g m VXs`ug# n y p
  E x G Z O Z _    a    x `3G Z O Z __  O  `      x `Q _     `
 mn W) T V m V wVvV m rV ?ncm   E x p G   E x O   p
   E x GkO Z O Z    R _    `
S ` ¢ yy~g n `cxXx n by~g _   Zg`wwV n g`cy mn W _    `
   E x G _ OZg`

_  O Zg` Q
 T x T m Va`cvsi7PrVX_&b_
sW    G  ! 
u w   
 GZ%O$  x R _   F`
ST _ g n PVhg T V m g T _   |`w§y_ T VX_ g T V1t mn-nPnP _ }P`£C b m g T V m W ncm Vc±g&_Va`c_ji4g n _#VXVg T `ug _ Zp ` ?n ss n "_ mn W _ }P`£1 n WtAbeg#y|g T Vy=rP` m `cy~gwWYVa`c_#b m V ?ncm g T V1q ` m#¢n rfx T `cyoM   T    _ o b_jg&`c_wVvv
y g T Vt mn-nP nPh VXWYW` Zg`±wVYvV m rV _ Z F`£ S&T _x n WtAsVhg#VX_|g T Vt mn~nP nPeh VXWYW`(~±












ÐZ5 I|£ deVXs m `cv0± 1£ 0 V m y` m v0±q £ 1 n gjg m VXss`cyv 0"£ 3  m `cbAv0± S&T Vwb_#V nP `cy` m g#§xX`skyVXb m `cs
yVhg¡ ncm#¢ g n `cyA`csik_#Vg T V"y  ncm W`ug# n yYg m `cy_  V m t mn tV m g#VX_ nP `¨_#Wts§AVXvW n v7VXs nP
g T VxXV m Vh0VXss` m x ncm g#VOd±9y p lmn xc£ nP g T V z    C  m _jgyy0£ z y~g#V m yA`ugX£.1 n y  £ n y  V
b m `cs  Vhg¡ ncm#¢ _X±=byVZEP~£
  q £ 1 n gjg m VXss²£q(`ug T VXW`ug#xa`csyyA`csik_#_ nP `  VXb m `cs  Vhg° ncm¢ g T z y T Ag ncm iJ1 n b'6
tAsyAk£ >¦§­e­6¶¶+&'­ ±   |-±IZ|P} 6#ZpF _ ZEP `£





,&'¨\ ±IZEP~±r£0ZP± "n £9ZP±IZ   Z 6#Z F-ZP£
   ¨£ z £ >m ikb ¢n r£  `csv Ò_&vVXy~g#g¡i4`cyv m `cyAv n W w`cs ¢ W n vVXs_ ?ncm yVXb mn y§ m yk± 	¨®\­e¶°¶+&Æ­
e°­ ±IZEF-±-±PP 6ËPP~£
   >m ikb ¢n r±¨£ z £± 0 ncm _ji-b ¢ ± 3£  £± 0 ncm _jikb ¢ ±\|£6q £± >  m ss n r±^¨£ 0"£`cyv >1n rc`csVXy ¢n ±
 Vc£ z £cqRVhg`c_#g`uAsV*`cyAv1by_jg`usV%_jg`ug#VX_yg T V% m `cy0±Ey p  n  m b_ T y0±a\1£ h £± >1m i-b ¢n r±
¨£ z £`cyAv S n-n Wf±a¨£ h £±+VXv_X£±   g n x T `c_jg#xJ1wVXssbs` m   ik_jg#VXWY_ p  m  n vxXg¡iP±%qRVXW ncm iP±
q ncm t T n PVXyVX_#_ _ q `cyx T VX_jg#V m ( yr£ lm VX_#_X±kq(`cyAx T VX_jg#V m ± ()> `cyAv  Vh ncm#¢ ±  `
ZEP |-±PF 6°}P~£
 F9 S £   £ S b mn rP`-£ "yA`csi-_#_ nP `A n s n Pxa`cssi tAs`cbA_#AsVyVXb m `cs-yVhg¡ ncm#¢ r-``cy T n b m Ps `c_#_




&Æ¨\ ±IZEP F-±Ar£~±    6Ë~Z|-£
ÉyÉ ÍBÊËEãjäÌ
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